Proj ect Nane: Boost Punp Contr ol
Proj ect Nunber: F3060

Abstract:

The boost punmp control is a liquid punp nonitor systemused to protect a
punp fromrunning dry by nonitoring the inlet and outlet pressures. Typically
used to assist freon conpressors that have |ong pipes between the evaporator and
condenser.
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Descri ption of Operation:

St andby node — Whenever the run signal is renoved fromthe input the punp
relay will be turned off. The fault led and fault relay will remain in the | ast
state they were in prior to the renmoval of the run signal.

Start up — On detecting the application of the run signal the control wll
use the current pressure readings as a base for determning current conditions.
Once these readi ngs have been saved the punp relay will be turned on. The punp
is then given a progranmed time (Startup) to attain a mnimum pressure
(Differential) also programmable. |f the mininmum pressure is not achieved
within the progranmed tine the punp will be turned off, the fault led and fault
relay turned on. The punp will be restarted after a delay (Shutdown) also
progranmmabl e. The punp can be restarted up to n tinmes (Restarts). |If the punp
is able to achieve the mnimumdifferential the control will enter the run node.

Run Mode — Once in the run node the control will continue to nmonitor the
pressure differential. |If the pressure differential drops below the m ni mum for
a period of time (Dropout) the control will go through the fault procedure and
attenpt to restart the punp. |[If the maxi num nunber of attenpts is nade during
one application of the run signal the control will stop attenpting to restart
the punmp until the run signal is renoved and reapplied or power is renoved.

Sof t war e:



After reset the configuration registers are initialized to enable the
external irg. The ports are initialized then initialized followed by the
oscillator trim The timer is then started, ramis cleared and the A2D hardware
is turned on and initial pressure readings are taken and used to fill the
pressure buffers.

Once the initialization is conplete the programenters the nain | oop where
it enables the interrupts for the tiner and external IRQ resets the cop
wat chdog and waits for the flag Tic to be set by the tiner | RQ process which
occurs every 10 mlliseconds.

When the flag Tic is set the programexits the main | oop to take new A2D
readi ngs. Ten of these readings are averaged together every tenth tinme the flag
Tic is set. This average is then placed in a FIFO buffer

After the A2D readings are taken the run signal is sanpled and debounced.
This signal must be held for 100 mlliseconds in order to be recogni zed as
valid. Wen fully debounced if the punp is required the ol dest suction and
di scharged pressured are saved as a reference for subsequent readings until the
run signal is renmpved.

At the end of this section the control checks the counter SerialQutd k for
a zero value. SerialQutdk is increnented by the timer |IRQ procedure. Wth the
timer increnenting SerialQutCl k every 10 mlliseconds it will reach O once every
2.5 seconds at which point the control will output to the PC each of the five
programmbl e parameters along with a 2’s conplinment checksum |f necessary the
PC can send a new set of parameters to the control. The paranmeters must be in
the sane order and acconpanied by a 2’'s conpl ement checksum Both use a baud
rate of 9600. In order to keep cost of the punp nonitor as | ow as possible the
| evel shifting hardware is separate fromthe control
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Adapt or Schematic




